We screened 78 native and 94 exotic turtles from natural ponds and 39 exotic pet turtles for presence of Salmonella, resulting with infection rates of 6.61%, 6.4%, and 5.1%, respectively. Concurrent shedding of multiple serotypes of the bacteria was only detected in one pet turtle. Eleven isolates were obtained in free-living turtles, including serotypes commonly found in reptiles and also the serotype Typhimurium, which is commonly related to human infections. In pet turtles, the five serotypes isolated were different to those isolated in free-living turtles and had been reported to cause reptile-associated salmonellosis in humans. These results confirm the risk of transmission of Salmonella from free-living and pet turtles to humans, demanding the necessity of regulation of pet turtle trade in Europe. .
In 1975, an important increase of salmonellosis in humans related to turtles was the cause for banning the sale of turtles with carapace length of 4 in. or less in USA. However, the ban did not apply to exports, which has increased greatly in the last decades (Warwick et al., 2001) . At present, millions of turtles have been exported from USA farms into other countries of America, Asia, Africa and Europe (Salzberg, 1995; Telecky, 2001; Reed and Gibbons, 2003) . In Europe, the import of Trachemys scripta elegans is forbidden since 1997 (Comision Regulation (EC) No. 2551/97 of 15 December 1997). However, similar high numbers of pet turtles of other species or subspecies are presently imported, and are commonly sold as popular pets.
Chelonians are important carriers of Salmonella (Vincent et al., 1960; Chiodini and Sundberg, 1981; Pasmans et al., 2000; Briones et al., 2004; Hidalgo-Vila et al., 2007 , 2008 and reptiles have been frequently reported as responsible for salmonellosis in humans, especially in children (Mermin et al., 1997; Woodward et al., 1997; Warwick et al., 2001; Mermin et al., 2004; Corrente et al., 2006) . However, at present, there are no laws in Europe regulating the trade and safe keeping of turtles in captivity.
The aim of this study was to analyse the prevalence of Salmonella in pet turtles, as well as in wild populations of exotic and native turtles, and to evaluate the potential health risks of transmission for humans and native fauna.
Established populations of Trachemys scripta elegans cohabiting with native turtles populations have been described in two localities in SW Spain (Pérez-Santigosa et al., 2006 wild turtles (v 2 = 0.001, p = 0.994). Infections were detected in exotic turtles of the two localities investigated, while infections in native turtles were detected only in Portil Lagoon (Table 1) . In this locality, native freshwater turtles (Mauremys leprosa), showed a prevalence of infection of 9.0%, while only 2.7% exotic red eared sliders (T. s. elegans) were infected. The only map turtle (Graptemys kohni) captured in this lagoon was also infected by the bacteria ( Table 1) . As in free-living turtles, total infection rate of Salmonella in pet turtles was 5.1%, with only two individuals infected (Table 1) . These results are similar to the prevalence registered in previous studies in aquatic turtles (Abalem de Sá and Solari, 2001; Hidalgo-Vila et al., 2007) . However, high prevalence of the bacteria (>70%) have been reported in terrestrial tortoises (Vincent et al., 1960; Pasmans et al., 2000; Hidalgo-Vila et al., 2007 , 2008 .
The serotypes isolated in free-living turtles did not coincide with those isolated in pet turtles. Eleven isolates belonging to the species Salmonella enterica were obtained in free-living turtles. Eight were included in the subspecies enterica (I), and the remaining belonged to the subspecies salamae (II), although some of them could not be totally identified (Table 2) . No more than one serotype was isoindividuals of other species of exotic turtles have been recently released by their owners (Pérez-Santigosa et al., 2006) .
Because this study was made within the framework of a of liver, lungs, kidneys, digestive tract and pancreas of these animals were analysed to evaluate the prevalence of Salmonella. For native and pet turtles only cloacal samples were analysed. Because bacteria excretion is not continuous, three samples (one on the day of capture, and the other two samples on subsequent days) were taken from the cloacae to each individual using cotton sterile swabs. In order to prevent Salmonella transmission among individuals, turtles were kept singly and gloves were changed each time an animal was handled.
All samples were stored at 4 °C in Stuart transport medium (Invasive Sterile EUROTUBO ® ) for 1-4 days before cultivation and identification of Salmonella isolates in the National Reference Laboratory for Animal Salmonellosis in Spain (Laboratorio Central de Veterinaria, Algete, MAPA).
Cultivation of bacteria was made according to ISO lated per individual. The serotypes most frequently identified were Potsdam and Bredeney, both isolated in exotic and native turtles from both localities (Table 2) . Kottbus and 9,12:z29: (II) were also isolated in native turtles whereas Typhimurium, Anatum, 9,12:z29: (II) and 4,12,27:b: [e,n,x] (II) were identified in the exotic ones (Table 2 ). All serotypes identified have been also isolated in humans during the last years (Olsen et al., 2001; CDC, 2003; Enter-net 2006) . The most prevalent, Potsdam, has been previously reported in reptiles (Vincent et al., 1960; Briones et al., 2004; Hidalgo-Vila et al., 2008) , although it is not one of the most common serotypes affecting humans. Indeed, it has been identified as the most abundant serotype of aquatic and terrestrial turtles of another locality in southwestern Spain (HidalgoVila et al., 2007) . Bredeney is usually included between the main serotypes identified in Europe (Enter-net 2006) and is a common serotype in aquatic environments (Polo et al., 1999; Baudart et al., 2000) . The detection of Typhimurium in free-living turtles is relevant, because it is a highly pathogenic serotype and is commonly associated to severe infections in humans. This is, together with Enteriditis, one of the most abundant serotypes of Salmonella isolated from humans (Chiodini and Sundberg, 1981; Baird-Parker, 1990; IFST, 1997; Olsen et al., 2001; Enternet 2006) . The other serotypes identified Kottbus and Anatum, are commonly isolated in natural environments (Polo et al., 1999; Baudart et al., 2000) , and are frequently isolated in reptiles (Abalem de Sá and Solari, 2001; Briones et al., 2004) . In pet turtles, five isolates included in subspecies enterica (I) were obtained (Table 2 ). Four serotypes were identified being Altona the most frequent (Table 2 ). This serotype has been reported from food pellets and cattle (de Frutos et al., 2005) , while Saintpaul, Sandiego and Panama are commonly identified in the environment (Polo et al., 1999; Baudart et al., 2000) and in reptiles (Woodward et al., 1997; Pasmans et al., 2000; Pasmans et al., 2005) .
All serotypes isolated in our pet turtles had been previously reported as cause of turtle-associated salmonellosis in humans (Chiodini and Sundberg, 1981; Woodward et al., 1997; CDC, 2003) . However, the serotypes identified in free-living turtles had been commonly related to other sources of infections in humans (Baird-Parker, 1990; Olsen et al., 2001; Unicomb et al., 2003) .
Among pet turtles, we detected one individual of Trachemys emolli with concurrent shedding of four serotypes. This could be caused by the poor hygienic conditions of turtle rearing; a fact that could depress the immune system and increases the risk of transmission of the bacteria among individuals and the risk of salmonellosis in humans (Kaplan, 1998) .
Considered one of the most important public health disease problems, salmonellosis is the most widespread disease affecting animals and humans (Woodward et al., 1997) . In Europe, health risks associated to reptiles have not been considered, and small turtles are common pets frequently traded for children owners, who usually do not preserve hygienic requirements to avoid infections.
The detection of Salmonella in pet and free-living turtles confirms that these species are potential carriers of the bacteria. Although the prevalence of Salmonella detected in turtles of this study was moderate, highly pathogen serotypes were found in pet turtles indicating their potential risk of transmissions to humans. Therefore, pet turtle trade should be accompanied with sound advertisements for purchasers about their health risks. Their handling should be recommended with appropriate hygienic conditions and avoided or even forbidden for children. As in USA, the regulation of pet turtle's trade is also necessary in all other countries in which they are imported.
